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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide silica-based 
microparticles of low refractive index, and to provide a 
base material with a coating film excellent in adhesion to it 
resin or the like and antireflectivity. 
SOLUTION: This silica-based microparticle is such that, 
as shown in the figure 1 (a), there is a hollow 20 inside a 
shell 10 consisting of a silica-based inorganic oxide; 
wherein the shell 10 may be either porous, or such as to 
seal up the hollow 20 with the micropores closed, and, as 
shown in the figure 1 (b), is preferably a silica-based 
multiple coating layer composed of a 1st silica coating 
layer 1 1 and a 2nd coating layer 12. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the hollow where mean particle diameter is the silica system particle which is 5nm - 
300nm, and it comes to form a cavity in the interior of a coat this particle has pore — the silica 
system particle characterized by it being spherical and coming to include the solvent and/or gas 
at the time of this particle preparation in this cavity. 

[Claim 2] The silica system particle according to claim 1 to which the precursor matter for 
forming said cavity comes to remain in this cavity. 

[Claim 3] The silica system particle according to claim 1 or 2 which is in the range whose 
thickness of said coat is 1nm - 50nm, and is in the range of 1 / 50 - 1/5 of mean particle 
diameter. 

[Claim 4] The silica system particle according to claim 1 to 3 which said coat becomes from two 
or more enveloping layers. 

[Claim 5] The silica system particle according to claim 1 to 4 by which said pore is blockaded 
and said coat comes to seal said cavity. 

[Claim 6] The manufacture approach of the silica system particle dispersion liquid which consist 
of the following process (a) - a process (c). 

The water solution of silicate and/or acid silicic acid liquid, and an alkali soluble inorganic 
compound water solution (a) A with a pH of ten or more alkali water solution Or it adds 
simultaneously in a with a pH of ten or more which the seed particle child distributed if needed 
alkali water solution, a silica — Si02 expressing — inorganic compounds other than a silica — 
MOX The mole ratio MOX when expressing / Si02 The source of a silica is added to said nuclear 
particle dispersion liquid, the process (b) which prepares the nuclear particle dispersion liquid in 
the range of 0.3 to 1 .0 — The process which removes some or all of an element that adds an 
acid to the (Process c) aforementioned dispersion liquid which form the 1st silica enveloping 
layer in a nuclear particle, and constitutes said nuclear particle [claim 7] The manufacture 
approach of silica system particle dispersion liquid according to claim 6 of the concentration of 
the nuclear particle in nuclear particle dispersion liquid converting said clearance into an oxide, 
and performing it in 0.1 - 50% of the weight of the range. 

[Claim 8] The manufacture approach of the silica system particle dispersion liquid according to 
claim 6 or 7 which add an alkali water solution, and the organosilicon compound expressed with a 
chemical formula (1) and/or its partial hydrolysate to the particle dispersion liquid obtained at 
the process (c) according to claim 6, and form the 2nd silica enveloping layer in them at this 
particle. 

Rn SiX (4-n) ... (1) 

However, [unsubstituted [ of the Rcarbon numbers 1-10 ] or a permutation hydrocarbon group, 
the alkoxy group of the X:carbon numbers 1-4, a silanol group, a halogen or hydrogen, the integer 
of n:0-3] 

[Claim 9] The manufacture approach of the silica system particle dispersion liquid which carry 
out hydrothermal processing of the particle dispersion liquid obtained by claim 8 at 50-350 
degrees C. 

[Claim 10] The manufacture approach of the silica system particle dispersion liquid heat-treated 
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at 400-1200 degrees C under atmospheric pressure or reduced pressure after drying the particle 
dispersion liquid obtained by claim 8 or claim 9. 

[Claim 1 1] The base material with which it comes to form a coat including the silica system 
particle obtained by the silica system particle according to claim 1 to 5 or the manufacture 
approach according to claim 6 to 10, and the matrix for coat formation on a base material front 
face with other independent or coats. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the base material with which the manufacture 
approach of the hollow ball-like silica system particle which has a cavity inside a coat, and its 
silica system particle dispersion liquid, and the coat containing said silica system particle were 
formed on the base material front face. 
[0002] 

[Description of the Prior Art] Conventionally, the hollow silica particle whose particle size is 
about 0.1-300 micrometers is well-known (JP.6-330606A JP.7-013137.A). Moreover, according 
to the ** table No. 5001 13 [ 2000 to ] official report, the method of manufacturing the empty 
capsid which consists of dense silica shell is well-known by settling active silica from a silicic 
acid alkali-metal water solution on the core which consists of ingredients other than a silica, and 
removing this ingredient, without making silica shell destroy. Furthermore, the periphery section 
is husks, a core is hollow, the outside of husks is precise and they are well-known according to 
JP,11 -02931 8,A. [ of the spherical silica particle of the micron size whose inside is a core shell 
structure with **** concentration dip structure ] Moreover, this invention person etc. has 
proposed previously that the multiple oxide particle of a low refractive index is obtained by 
covering the front face of a porous inorganic oxide particle with a silica etc. thoroughly (JP,7- 
133105,A). 
[0003] 

[Problem(s) to be Solved by the Invention] This invention obtains a spherical silica system 
particle in the hollow which has a cavity inside a coat by developing invention indicated to said 
JP.7-133105A and using a porous multiple oxide particle as a nuclear particle for the purpose of 
obtaining the silica system particle of a low refractive index. Moreover, this invention aims at 
offering the base material with a coat which the coat containing this silica system particle is 
formed on the surface of a base material, is a low refractive index, and was excellent in the 
manufacture approach of the dispersion liquid of a silica system particle spherical in said hollow, 
and the list at adhesion with resin etc., reinforcement, acid-resisting ability, etc. As a refractive 
index of a silica system particle, 0.1% thru/or 0.2% or more of improvement is concretely aimed at 
as a value of the reflection factor of a beam of light with a wavelength of 550nm about a base 
material with a coat aiming at 0.01 thru/or 0.02 or more improvements. 
[0004] 

[Means for Solving the Problem] the hollow where the silica system particle of this invention is a 
silica system particle whose mean particle diameter is 5nm - 300nm, and it comes to form a 
cavity in the interior of a coat this particle has pore — it is spherical and is characterized by 
coming to include the solvent and/or gas at the time of this particle preparation in this cavity. It 
is desirable that the precursor matter for forming said cavity comes to remain in this cavity. It is 
desirable that it is in the range whose thickness of said coat is 1 nm - 50nm, and is in the range 
of 1 / 50 - 1/5 of mean particle diameter. It is desirable that said coat consists of two or more 
enveloping layers. It is desirable that said pore is blockaded and said coat comes to seal said 
cavity. 
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[0005] The manufacture approach of the silica system particle dispersion liquid of this invention 
consists of the following process (a) - a process (c). 

The water solution of silicate and/or acid silicic acid liquid, and an alkali soluble inorganic 
compound water solution (a) A with a pH of ten or more alkali water solution Or it adds 
simultaneously in a with a pH of ten or more which the seed particle child distributed if needed 
alkali water solution, a silica — Si02 expressing — inorganic compounds other than a silica — 
MOX The mole ratio MOX when expressing / Si02 The source of a silica is added to said nuclear 
particle dispersion liquid, the process (b) which prepares the nuclear particle dispersion liquid in 
the range of 0.3 to 1 .0 — The process which removes some or all of an element that adds an 
acid to the (Process c) aforementioned dispersion liquid which form the 1st silica enveloping 
layer in a nuclear particle, and constitutes said nuclear particle [0006] As for said clearance, it is 
desirable for the concentration of the nuclear particle in nuclear particle dispersion liquid to 
convert into an oxide, and to carry out in 0.1 - 50% of the weight of the range. It is desirable to 
add an alkali water solution, and the organosilicon compound expressed with a chemical formula 
(1) and/or its partial hydrolysate to the particle dispersion liquid obtained at said process (c), and 
to form the 2nd silica enveloping layer in them at this particle. 
Rn SiX (4-n) ... (1) 

However, [unsubstituted [ of the R:carbon numbers 1-10 ] or a permutation hydrocarbon group, 
the alkoxy group of the Xxarbon numbers 1-4, a silanol group, a halogen or hydrogen, the integer 
of n:0-3] 

It is desirable to carry out hydrothermal processing of said obtained particle dispersion liquid at 

50-350 degrees C. After drying said obtained particle dispersion liquid, it is desirable under 

atmospheric pressure or reduced pressure to heat-treat at 400-1200 degrees C. 

[0007] It comes to be formed on a base material front face with other coats with a coat including 

said one of silica system particles, and the matrix for coat formation independent [ the base 

material with a coat of this invention ] or. 

[0008] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is 
explained. 

1. The silica system particle of silica system particle this invention has the cavity 20 inside 
[ which consists of a silica system inorganic oxide ] the coat (shell) 10, as shown in drawing 1 (a). 
With a silica system inorganic oxide, ** silica monolayer, the monolayer of the multiple oxide 
which consists of inorganic oxides other than ** silica and a silica, and the double layer of a ** 
aforementioned ** layer and ** layer are included. You may have pore, it is blockaded by the 
actuation which this pore mentions [ porosity ] later, and a coat 10 may seal a cavity 20. As 
shown in drawing 1 (b), as for a coat 10, it is desirable that they are two or more silica system 
enveloping layers which consist of the 1st silica enveloping layer 1 1 and the 2nd silica enveloping 
layer 12. By forming the 2nd silica enveloping layer 12, the micropore of a coat 10 is made to 
blockade, eburnation of the coat 10 can be carried out, or the particle which sealed the internal 
cavity 20 by the coat 10 can be further obtained now. 

[0009] As for especially the thickness of the 1st silica enveloping layer, it is desirable to consider 
as the range of 5-20nm 1-50nm. In case a part of constituent of a spherical nuclear particle 
mentioned later is removed, it becomes difficult to hold particle shape, and the thickness of the 
1st silica enveloping layer stops easily being able to obtain a spherical particle in less than 1nm. 
Moreover, in case the 2nd silica enveloping layer is formed, the partial hydrolysate of an 
organosilicon compound etc. may go into the pore of this nuclear particle, and clearance of a 
nuclear particle constituent may become difficult. On the other hand, clearance of the 
component from which the thickness of the 1st silica enveloping layer constitutes the nuclear 
particle in degree process exceeding 50nm when thick becomes difficult. Moreover, the rate of 
the cavity in a spherical particle may decrease and falling [ of a refractive index ] may become 
inadequate. Furthermore, as for the thickness of a coat 10, it is desirable that it is in the range 
of 1 / 50 - 1/5 of the mean particle diameter mentioned later. This is because pore of the 1st 
silica enveloping layer cannot become large too much by the repetitive actuation, or it is 
destroyed and it becomes impossible to hold the shape of a ball of a nuclear particle, when 
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dissolution clearance by the acid is performed to a particle with large particle diameter and the 
thin thickness of a coat, in case a part of constituent of a nuclear particle is removed. When 
carrying out eburnation of the coat 10 especially, the range of 20-49nm is [ that what is 
necessary is just to make it sum total thickness with the 1st silica enveloping layer 1 1 serve as 
said range which is 1-50nm ] suitable for the thickness of the 2nd silica enveloping layer. 
[0010] The gas which permeates at the time of the solvent used when preparing this silica 
system particle in a cavity 20, and/or desiccation exists. Moreover, the precursor matter 22 for 
forming in a cavity 20 the cavity which carries out a postscript may remain. As the precursor 
matter 22 is shown in drawin g 1 (c), and it adheres to a coat 1 0, it may remain slightly and it is 
shown in drawing 1 (d), most in a cavity 20 may be occupied. Here, it is the porosity matter 
which remains after removing a part of the constituent from the nuclear particle for forming the 
1st silica enveloping layer in the precursor matter 22. The multiple oxide particle of the porosity 
which consists of inorganic oxides other than a silica and a silica is used for a nuclear particle, as 
an inorganic oxide — aluminum 203, B-2 03, Ti02, Zr02, Sn02, Ce 203, P2 05, Sb 203, Mo03. 
Zn02, and W03 etc. — one sort or two sorts or more can be mentioned, as two or more sorts of 
inorganic oxides — Ti02-aluminum 203 and Ti02-Zr02 etc. — it can illustrate. In addition, said 
solvent or gas exists also in the pore of this porosity matter. The tapetum lucidum which the 
volume of a cavity 20 will increase if the amount of clearances of the constituent at this time 
increases, a spherical particle with a low refractive index is obtained, and blends this spherical 
particle and is obtained is excellent in a low refractive index at acid resistibility ability. 
[0011] The mean particle diameter of the spherical particle of this invention is in the range of 5- 
300nm. In less than 5nm, it is because the volume rate of the coat 10 in a spherical particle 
increases and the rate of the volume of a cavity 20 falls, and mean particle diameter is because 
transparency, such as a paint film which it is hard coming to obtain the dispersion liquid 
stabilized when another side and mean particle diameter exceeded 300nm, and contains this 
particle, tends to fall. The range of the desirable mean particle diameter of a silica system 
spherical particle is 1 0-200nm. In addition, it can ask for the above-mentioned mean particle 
diameter by dynamic light scattering. 

[0012] 2. The manufacture approach of the silica system particle dispersion liquid concerning 
manufacture approach this invention of particle dispersion liquid consists of said process (a) - 
(c). Hereafter, sequential explanation is given. 

(a) As preparation silicate of nuclear particle dispersion liquid, one sort or two sorts or more of 
silicate chosen from alkali-metal silicate, ammonium silicate, and the silicate of an organic base 
is used preferably. As alkali-metal silicate, a specific silicate (water glass) and a potassium 
silicate can mention amines, such as quarternary ammonium salt, such as a tetraethylammonium 
salt, monoethanolamine, diethanolamine, and triethanolamine, as an organic base, and the alkaline 
solution which added ammonia, the 4th class ammonium hydroxide, the amine compound, etc. in 
silicic acid liquid is also contained in the silicate of ammonium, or the silicate of an organic base. 
As acid silicic acid liquid, by processing a silicic acid alkali water solution with cation exchange 
resin etc., the silicic acid liquid which removes alkali and is obtained can be used, and it is pH 
two to pH 4 Si02 especially. About 7 or less % of the weight of acid silicic acid liquid has 
desirable concentration, as the raw material of an inorganic oxide — alkali — it is desirable to 
use a meltable inorganic compound, the alkali-metal salt of the oxo acid of said metal carried out 
or a nonmetal or an alkaline-earth-metal salt, ammonium salt, and quarternary ammonium salt 
can be mentioned, and, more specifically, a sodium aluminate, sodium tetraborate, carbonic acid 
zirconyl ammonium, potassium antimonate, potassium stannate, sodium aluminosilicate, sodium 
molybdate, cerium-nitrate ammonium, sodium phosphate, etc. are suitable. 

[0013] In order to prepare nuclear particle dispersion liquid, beforehand, the alkali water solution 
of said inorganic compound is prepared according to an individual, or the mixed water solution is 
prepared, and according to the compound rate of inorganic oxides other than the silica aiming at 
this water solution, and a silica, it adds gradually, stirring in a with a pH of ten or more alkali 
water solution. The addition rate of a silica raw material and an inorganic compound added in an 
alkali water solution is a silica component Si02 It expresses and is MOX about inorganic 
compounds other than a silica. The mole ratio MOX when expressing / Si02 It is desirable to 
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make it 0.3 to 1.0 and become the range of 0.35 to 0.85 especially. MOX / Si02 The above 
mentioned cavernous volume does not become sufficiently large less than by 0.3, but they are 
another side, MOX / Si02. If 1.0 is exceeded, the rate of the cavernous volume in the hollow 
particle which it becomes difficult to obtain a spherical nuclear particle, consequently is obtained 
will fall. A mole ratio MOX / Si02 If it is in the range of 0.3 to 1.0, the structure of a nuclear 
particle will mainly turn into structure with which elements other than silicon and silicon 
intervened, and combined oxygen by turns. That is, in case the structure which the oxygen atom 
combined with four joint hands of a silicon atom, and elements M other than a silica combined 
with this oxygen atom generates mostly and elements M other than a silica are removed at the 
below-mentioned process (c), it can be made to accompany to Element M and a silicon atom can 
also be removed as a silicic acid monomer or oligomer. 

[0014] In case nuclear particle dispersion liquid are prepared by the manufacture approach of 
this invention, it is also possible to use a seed particle child's dispersion liquid as a start raw 
material. As a seed particle child, in this case, Si02, aluminum 203, and Ti02, Zr02 and Sn02 
And Ce02 etc. — inorganic oxides or these multiple oxides — for example, Si02-aluminum 203, 
Ti02-aluminum 203, Ti02-Zr02, Si02-Ti02, and Si02-Ti02-aluminum 203 etc. ~ a particle is 
used and these sols can usually be used. Such a seed particle child's dispersion liquid can be 
conventionally prepared by the well-known approach. For example, an acid or alkali can be added 
to mixture or a metal alkoxide of the metal salt corresponding to the above-mentioned inorganic 
oxide, and a metal salt etc., and it can hydrolyze to it, and can obtain by riping if needed. It adds 
like the approach of adding the water solution of said compound in the above-mentioned alkali 
water solution in the seed particle child dispersion liquid adjusted to these ten or more pH, 
stirring. In this case, he does not perform pH control of dispersion liquid, either, but leaves it to 
the result. Thus, if a nuclear particle is grown up by using a seed particle child as a seed, 
particle-size control of a growth particle is easy, and that to which grain size was equal can be 
obtained. Let the addition rate of the silica raw material and inorganic oxide which are added in 
seed particle child dispersion liquid be the same range as the case where it adds in the above 
mentioned alkali water solution. The above-mentioned silica raw material and the above- 
mentioned inorganic oxide raw material have high solubility by the alkali side. However, if both are 
mixed in pH field where this solubility is high, it grows up to be a colloidal particle, or the 
solubility of oxo acid ion, such as silicate ion and ulmin acid ion, will fall, these composites will 
deposit, it will deposit on a seed particle child, and particle growth will take place. Therefore, on 
the occasion of a deposit of a colloidal particle and growth, pH control like a conventional 
method is not necessarily required. 

[0015] On the occasion of preparation of the above-mentioned nuclear particle dispersion liquid, 
the hydrolyzate of the organosilicon compound shown in said chemical formula (1) as a silica raw 
material may be added in an alkali water solution. As this organosilicon compound, concretely A 
tetramethoxy silane, a tetra-ethoxy silane, Tetra-isopropoxysilane, methyl trimetoxysilane, 
dimethyldimethoxysilane, Phenyltrimethoxysilane, diphenyldimethoxysilane, methyl triethoxysilane, 
Dimethyl diethoxysilane, phenyltriethoxysilane, diphenyl diethoxysilane, Isobutyl trimethoxysilane, 
vinyltrimetoxysilane, vinyltriethoxysilane, A vinyl tris (beta methoxyethoxy) silane, 3 and 3, 3- 
trifluoropropyl trimetoxysilane, Methyl - 3, 3, and 3-trifluoro propyl dimethoxysilane, beta-(3, 4 
epoxycyclohexyl) ethyltrimethoxysilane, gamma-glycide KISHITORI propyltrimethoxysilane, 
gamma-glycidoxypropylmethyldietoxysilane, gamma-glycidoxy propyltriethoxysilane, gamma- 
methacryloxypropylmethyldimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, gamma- 
methacryloxypropylmethyldiethoxysilane, gamma-methacryloxypropyl triethoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl methyl dimethoxysilane, N-beta(aminoethyl) gamma- 
aminopropyl trimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl triethoxysilane, gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl triethoxysilane, N-phenyl-gamma-aminopropyl 
trimethoxysilane, gamma-mercapto propyltrimethoxysilane, A trimethyl silanol, 
methyltrichlorosilane, methyl dichlorosilane, Dimethyldichlorosilane, trimethylchlorosilane, phenyl 
trichlorosilane, diphenyl dichlorosilane, vinyl trichlorosilan, a trimethyl BUROMO silane, 
diethylsilane, etc. are mentioned. Since the compound of 1-3 is lacking in a hydrophilic property, 
when n hydrolyzes beforehand with the above-mentioned organosilicon compound, it is desirable 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_ejje 



06/06/13 



JP.2001 -233611, A [DETAILED DESCRIPTION] 



5/15 ^— V 



to enable it to mix to homogeneity at the system of reaction. The well-known approach is 
employable as hydrolysis as a method of hydrolyzing these organosilicon compounds. When basic 
things, such as a hydroxide of alkali metal, and aqueous ammonia, an amine, are used as a 
hydrolysis catalyst, these basic catalysts can be removed after hydrolysis and it can also use by 
making it an acidic solution. Moreover, when hydrolyzate is prepared using acid catalysts, such as 
an organic acid and an inorganic acid, it is desirable after hydrolysis to remove an acid catalyst 
according to the ion exchange etc. In addition, as for the hydrolyzate of the obtained 
organosilicon compound, it is desirable to use it with the gestalt of a water solution. A water 
solution means the condition of it being become cloudy by hydrolyzate as gel and having 
transparency here. 

[0016] (b) Especially the silicic acid liquid obtained by carrying out dealkalization of the alkali- 
metal salt (water glass) of a silica as a silica raw material in which the 1st silica enveloping layer 
carries out formation addition is desirable. When the ratio of water [ as opposed to water 
independence or an organic solvent in the dispersion medium of a nuclear particle ] is high, the 
coat processing with silicic acid liquid is also possible. When using silicic acid liquid, specified 
quantity addition of the silicic acid liquid is carried out into dispersion liquid, alkali is added 
simultaneously and a nuclear particle front face is made to carry out the deposition of the silicic 
acid liquid. Furthermore, the organosilicon compound of hydrolysis nature can also be used as a 
silica raw material. As an organosilicon compound of hydrolysis nature, it is general formula Rn Si 
(OR')4-n. The alkoxysilane expressed with hydrocarbon groups, such as R, an R':alkyl group, an 
aryl group, a vinyl group, and an acrylic radical, n= 0, and [1, 2 or 3] can be used, and tetra- 
alkoxysilane, such as a tetramethoxy silane, a tetra-ethoxy silane, and tetra-isopropoxysilane, is 
desirable especially. [ however, ] 

[0017] As the addition approach, these alkoxysilane, pure water, and the solution that added a 
small amount of alkali or acid as a catalyst to the mixed solution of alcohol are added to said 
nuclear particle dispersion liquid, and the front face of this nuclear particle is made to carry out 
the deposition of the silicic acid polymerization object which hydrolyzed and generated 
alkoxysilane. At this time, alkoxysilane, alcohol, and a catalyst may be simultaneously added in 
dispersion liquid. Ammonia, the hydroxide of alkali metal, and amines can be used as an alkali 
catalyst. Moreover, as an acid catalyst, various kinds of inorganic acids and organic acids can be 
used. In addition, it is also possible to use together alkoxysilane and said silicic acid liquid, and to 
perform coat processing, moreover, the alkali which could use together inorganic compounds 
other than the source of a silica, and could also carry out coat processing if needed and which 
was used for said preparation of a nuclear particle carried out — a meltable inorganic compound 
can be used. In addition, let the addition of a silica raw material and the inorganic compound 
added if needed be sufficient amount to form the enveloping layer of the above mentioned 
thickness. The 1 st silica enveloping layer needs to consider as the porosity thing which has much 
pores. 

[0018] (c) The hollow spherical particle which has a cavity inside the 1st enveloping layer as a 
coat can be manufactured by removing some or all of an element that constitutes this nuclear 
particle from the nuclear particle covered with the 1st enveloping layer of the formation above of 
a cavity. In order to remove some or all of an element that constitutes a nuclear particle, by 
adding a mineral acid and an organic acid to these nuclear particle dispersion liquid, dissolution 
clearance can be carried out or the approach of contacting to cation exchange resin and carrying 
out ion-exchange clearance can be illustrated. Although the concentration of the nuclear particle 
in the nuclear particle dispersion liquid at this time changes also with processing temperature, it 
is desirable that it converts into an oxide and there is 0.1 - 50 % of the weight in 0.5 - 25% of the 
weight of the range especially. At less than 0.1 % of the weight, processing effectiveness is bad 
because of low concentration at the same time the dissolution of the silica in the 1st silica 
enveloping layer may occur. Moreover, if the concentration of a nuclear particle exceeds 50 % of 
the weight, it will be hard coming to remove the amount of requests of the element which 
constitutes a nuclear particle by the small count. This is because the amount which it deposits in 
a particle promptly even if a silica monomer etc. arises, since the solubility of a silica is low, 
consequently a silica accompanies to other elements to being removable as it dissolved by 
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addition of an acid, and is removed reduces elements other than a silica and a cavity does not 
generate them efficiently. 

[0019] Clearance of the above-mentioned element is MOX of the silica system particle 
obtained / Si02. It is desirable 0.0001 to 0.2 and to carry out until it is especially set to 0.0001 
to 0.1 . The dispersion liquid which removed the element can be washed by the well-known 
washing approaches, such as an ultrafiltration. In this case, if an ultrafiltration is carried out after 
removing the parts of the alkali-metal ion in dispersion liquid, alkaline-earth-metal ion, 
ammonium ion, etc. beforehand, the sol which the particle with high distributed stability 
distributed will be obtained. In addition, an organic solvent distribution sol can be obtained by 
permuting with an organic solvent if needed. Thus, the coat was constituted by the porosity 1 st 
silica layer and the solvent and/or the gas contained the silica system particle distributed in the 
obtained distributed sol in the internal cavity. Moreover, in not removing a nuclear particle 
thoroughly, the porous matter remains in a cavity. Therefore, the hollow particle obtained serves 
as a low refractive index, the coat formed using this hollow particle serves as a low refractive 
index, and the coat excellent in acid resistibility ability is obtained. 

[0020] 2-1. A coat can manufacture the hollow spherical silica system particle dispersion liquid 
which consist of two or more enveloping layers by adding the formation process of the 2nd silica 
enveloping layer further after the (c) process of the manufacture approach of the manufacture 
approach aforementioned particle dispersion liquid of particle dispersion liquid that a coat 
consists of two or more enveloping layers. The thing same as an organosilicon compound shown 
in said chemical formula (1) in this process as the organosilicon compound shown at the (b) ^ 
process can be used. In a chemical formula (1), when using the organosilicon compound of n- 0, 
it can use as it is, but when using the organosilicon compound of n=1-3, it is desirable to use the 
same thing as the partial hydrolysate of the organosilicon compound used at said process (a). By 
forming the 2nd silica enveloping layer, the thickness of a coat 1 0 can be adjusted and it 
becomes possible to set thickness of a coat 10 to 1-50nm eventually. Moreover, since the above 
clearance processes are not performed after forming the 2nd silica enveloping layer, an 
enveloping layer has only micropore and the eburnation by reduction or dissipation of the pore of 
an enveloping layer becomes easy by the hydrothermal processing or heating down stream 
processing mentioned later. 

[0021] Moreover, when using the organosilicon compound of n=1-3 for formation of the 2nd silica 
enveloping layer, the dispersibility to an organic solvent is good and can obtain silica system 
particle dispersion liquid with high compatibility with resin. For this reason, although surface 
treatment can be carried out and it can use by a silane coupling agent etc.. since it excels in the 
dispersibility to an organic solvent, compatibility with resin, etc., such processing is not needed 
specially. Moreover, since the enveloping layer containing F atom is formed when using a 
fluorine-containing organosilicon compound for formation of the 2nd silica enveloping layer, while 
the particle obtained serves as a low refractive index more, the dispersibility to an organic 
solvent is good and can obtain silica system particle dispersion liquid with high compatibility with 
resin. As such a fluorine-containing organosilicon compound, they are 3. 3, and 3-trifluoropropyl 
trimetoxysilane and methyl. - 3. 3. and 3-trifluoro propyl dimethoxysilane. heptadeca fluoro 
DESHIRU methyl dimethoxysilane, a heptadeca fluoro DESHIRUTORIKUROROSHI silane. 
heptadecafluorodecyl trimethoxysilane. trifluoropropyl trimetoxysilane. trideca fluoro octyl 
trimethoxysilane, the compound expressed with a chemical formula (2) as following [-ized 1] are 
mentioned. 

[0022] 

[Formula 1] 

R* R 8 

I I 
R 1 O-Sl- (X) -SI -OR* • • • (2) 

I I 
R 4 R° 
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(Among a formula, even if R1 and R2 are mutually the same, they may differ from each other, and 
they show an alkyl group, an alkyl halide radical, an aryl group, an alkyl aryl radical, an arylated 
alkyl radical, an alkenyl radical, a hydrogen atom, or a halogen atom.) R3 -R6 You may differ, 
even if mutually the same, and an alkoxy group, an alkyl group, an alkyl halide radical, an aryl 
group, an alkyl aryl radical, an arylated alkyl radical, an alkenyl radical, a hydrogen atom, or a 
halogen atom is shown. X shows -(calcium Hb Fc)- and is a. The integer and b whose number is 
even [ two or more ] c It considers as the integer which are even [ zero or more ]. 
[0023] For example, 3 (CH3 O) SiC2 H4 C6 F12C2 H4 Si3 (CH3 O) The methoxysilane expressed 
is one of the compounds expressed with the above-mentioned chemical formula (2). Thus, 
except for the point that the hollow particle distributed in the obtained dispersion liquid is 
constituted by the porosity coat 1st silica layer and the 2nd silica layer, the same hollow 
spherical particle as said 2. is obtained. 

[0024] 2-2. By carrying out hydrothermal processing of the particle dispersion liquid obtained by 
manufacture approach aforementioned 2-1. of the particle dispersion liquid to which eburnation 
of the coat was carried out further, a coat can obtain the hollow spherical silica system particle 
dispersion liquid by which eburnation was carried out. That is, an alkali water solution is added to 
the particle dispersion liquid in which the 2nd silica enveloping layer was formed, if needed, and it 
adjusts and heat-treats in the range of pH 8-13 preferably to them. The heat-treatment 
temperature at this time has the range of about 50-350 degrees C, especially the desirable range 
of 100-300 degrees C. By this hydrothermal processing, the pore of an enveloping layer can be 
decreased or vanished and the matter of a solvent and/or a gas, and also porosity will remain in 
the internal cavity of a coat where eburnation of the silica system particle was carried out. In 
addition, on the occasion of heat-treatment, the concentration of the particle dispersion liquid 
obtained at the process (c) can be diluted beforehand, or it can condense and process. 
Moreover, finally the dispersion liquid which carried out hydrothermal processing may be washed 
like said process (c). 

[0025] 2-3. Particle Dispersion Liquid Obtained by Manufacture Approach Aforementioned 2-1. 
of Particle Dispersion Liquid Which Sealed Cavity by Coat, After drying, that by which the cavity 
is not thoroughly sealed by the coat among the particle dispersion liquid obtained by 2-2. or by 
heat-treating under atmospheric pressure or reduced pressure at 400-1200 degrees C 
(temperature of 1/3 of the melting point of a silica - under the melting point) The hollow 
spherical silica system particle which sealed the cavity by the coat can be obtained. If heat- 
treatment temperature cannot blockade pore of an enveloping layer thoroughly at less than 400 
degrees c but heat-treatment temperature exceeds 1 200 degrees C on the other hand, a silica 
system particle may be unable to weld mutually or may be unable to hold the shape of a ball. 
Thus, since a solvent does not exist in a cavity, the obtained silica system particle is difficult for 
obtaining dispersion liquid in the usual solvent. However, since the interior consists only of a gas 
or a gas, and porosity matter, the refractive index of a particle is very low, the coat obtained 
using this particle is a low refractive index, and the base material with a coat is excellent in acid 
resistibility ability. Furthermore, the film which carried out the laminating of this particle has the 
outstanding adiabatic efficiency, and this particle is useful also as a heat insulator. 
[0026] 4. Explain a base material with a coat, then the base material with a coat concerning this 
invention. The base material concerned Plastic sheets, such as glass, a polycarbonate, acrylic 
resin, and PET, TAC, Base materials, such as a plastic film, a plastic lens, and a plastics panel, A 
coat is formed in the front face of base materials, such as a cathode-ray tube, a fluorescent 
display, and a liquid crystal display panel. Although it changes with said applications, a coat is 
independent or is formed combining a protective coat, the rebound ace court film, the flattening 
film, the high refractive-index film, an insulator layer, the conductive resin film, the conductive 
metal particle film, the conductive-metallic-oxide particle film, the other primer film used if 
needed on the base material. In addition, when combining and using, the coat of this invention 
does not necessarily need to be formed in the outermost front face. Such a coat applies to a 
base material the coating liquid mentioned later by the well-known approaches, such as a dip 
method, a spray method, the spinner method, and the roll coat method, and it can dry, and it can 
calcinate and obtain it if needed further. 
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[0027] The above-mentioned coating liquid is mixed liquor of the above mentioned dispersion 
liquid (sol) and the above mentioned matrix for coat formation, and an organic solvent may be 
mixed by the need. The matrix for coat formation means the component which can form a coat 
on the surface of a base material. It can choose from the resin which suits conditions, such as 
adhesion with a base material, and a degree of hardness, coating nature, and can use. For 
example, polyester resin, acrylic resin which are used from the former, Urethane resin, vinyl 
chloride resin, an epoxy resin, melamine resin, a fluororesin, Silicon resin, butyral resin, phenol 
resin, vinyl acetate resin, Hydrolysis nature organosilicon compounds, such as paint resin, such 
as a copolymer of these resin and a denaturation object, or said alkoxysilane, etc. are mentioned 
to the mixture of ultraviolet-rays hardening resin, electron ray hardening resin, emulsion resin, 
water soluble resin, hydrophilic resin, and these resin, and a pan. 

[0028] In using paint resin as a matrix, after, being able to use the organic solvent distribution sol 
which permuted the water as a dispersion medium of said sol with organic solvents, such as 
alcohol, and the hollow particle which contains said organic radical preferably for example, and 
processing said particle by the well-known coupling agent if needed, the organic solvent 
distribution sol and paint resin which the organic solvent was made to distribute can be diluted 
with a suitable organic solvent, and it can consider as coating liquid. In this case, when the 
molecular weight or the particle diameter of paint resin is small, it is desirable to use the silica 
system particle dispersion liquid (or silica system particle) described that paint resin does not 
enter in the cavity of a silica system particle by said 2-2. or 2-3. On the other hand, in order to 
carry out evaporation scattering of the solvent in a cavity at the time of coat formation and to 
discover the low refractive-index effectiveness more since paint resin does not enter in the 
cavity of a hollow particle when the molecular weight or the particle diameter of paint resin is 
large, it is desirable to use the silica system particle dispersion liquid stated by said 2. or 2-1. 
[0029] On the other hand, when using a hydrolysis nature organosilicon compound as a matrix, by 
adding the acid or alkali as water and a catalyst to the mixed liquor of alkoxysilane and alcohol, 
the partial hydrolysate of alkoxysilane can be obtained, said sol can be mixed to this, and it can 
dilute with an organic solvent if needed, and can consider as coating liquid. Although it does not 
enter in the cavity of the silica system particle stated by said 2. or 2-1. when using a hydrolysis 
nature organosilicon compound as a matrix, and the molecular weight or the particle diameter of 
hydrolyzate is large, the reinforcement of the coat obtained or adhesion with a base material may 
fall, and, for this reason, hydrolyzate with molecular weight or particle diameter small as a matrix 
is used. In this case, it is desirable to use the silica system particle dispersion liquid (or silica 
system particle) usually stated by said 2-2. or 2-3. 

[0030] The weight rate of the silica system particle in coating liquid and a matrix has the 
desirable range of a silica system particle / matrix =1 / 99 - 9/1. When a weight ratio exceeds 
9/1, while the reinforcement of a coat is insufficient and practicability is missing, the addition 
effectiveness of the silica system particle concerned does not show up less than in 1/99. 
Although the refractive index of the coat formed in the front face of the above-mentioned base 
material changes also with mixed ratios, such as a silica system particle and a matrix component, 
and refractive indexes of a matrix to be used, it turns into 1.20 to 1.42, and a low refractive 
index. In addition, the refractive indexes of the silica system particle of this invention itself were 
1.20-1.38. By the silica system particle stated by 2. of this invention, or 2-1., this Although a 
dispersion medium enters in a cavity, while a dispersion medium *#**s and becoming an opening 
at the time of coat desiccation It is because a coat has micropore, and the thickness of a coat is 
controlled by the above-mentioned range, so the pore of a coat is intercepted and the cavity 
inside a silica system particle is held, after coat formation components, such as resin, stop at a 
coat and resin hardens. Moreover, by the silica system particle stated by 2-2. of this invention, 
or 2-3., it is because eburnation of the coat is carried out the solvent and/or gas of a low 
refractive index are filled up with or sealed in the cavity, so a matrix component does not enter 
in a cavity. 

[0031] Furthermore, in the above-mentioned base material with a coat, forming the coat 
containing the silica system particle of said this invention, after a refractive index forms 1.60 or 
more coats (henceforth a medium coat) in a base material front face, when the refractive index 
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of a base material is 1 .60 or less is recommended. If the refractive index of a medium coat is 
1 .60 or more, the base material with a coat the difference with the refractive index of the coat 
containing the silica system particle of said this invention excelled [ base material ] in acid 
resistibility ability greatly will be obtained. Mixed ratios, such as a class of metallic-oxide particle, 
a metallic oxide, resin, etc. to be used, and the refractive index of resin to be used can adjust 
the refractive index of a medium coat. The coating liquid for coat formation of a medium coat is 
mixed liquor of a metallic-oxide particle and the matrix for coat formation, and an organic solvent 
is mixed by the need. The same thing as the coat which contains the silica system particle of 
said this invention as a matrix for coat formation can be used, and the base material with a coat 
excellent in the adhesion between both coats is obtained by using the same matrix for coat 
formation. 
[0032] 

[Example] The example shown below explains this invention still more concretely. 
[0033] [Example 1] 

The preparation mean particle diameter of 5nm of a silica system particle (P-1), and Si02 Pure 
water [ of 20 % of the weight of concentration / silica sol 100g and 1900g of pure water ] mixture 
was warmed at 80 degrees C. pH of this reaction mother liquor — 10.5 — it is — this mother 
liquor — Si02 ****** — 9000g of 1.17% of the weight of specific silicate water solutions, and 
aluminum 203 ****** — 9000g of 0.83% of the weight of sodium-aluminate water solutions was 
added simultaneously. In the meantime, the temperature of reaction mixture was held at 80 
degrees C. pH of reaction mixture rose to 12.5 immediately after addition, and hardly changed 
after that. Reaction mixture is cooled to a room temperature after addition termination, it washes 
by ultrafiltration membrane, and they are Si02 and aluminum 203 of 20 % of the weight of solid 
content concentration. Nuclear particle dispersion liquid were prepared. (Process (a)) 
The dispersion liquid of the nuclear particle which added 3,000g (Si02 3.5 % of the weight of 
concentration) of silicic acid liquid obtained by carrying out dealkalization of the specific silicate 
water solution with cation exchange resin, and formed the 1 st silica enveloping layer were 
obtained having added 1 f 700g of pure water to 500g of these nuclear particle dispersion liquid, 
having warmed at 98 degrees C, and holding this temperature. (Process (b)) 

Subsequently, 1,1 25g of pure water was added to 500g of dispersion liquid of the nuclear particle 
in which the 1st silica enveloping layer which washed by ultrafiltration membrane and became 13 
% of the weight of solid content concentration was formed, and concentrated hydrochloric acid 
(35.5%) was dropped further, it was referred to as pH1.0, and dealuminization processing was 
performed. Subsequently, the aluminum salt which dissolved by ultrafiltration membrane was 
separated adding hydrochloric-acid water-solution 10L and pure-water 5L of pH3, subsequently 
the solvent was permuted by ethanol using ultrafiltration membrane, and the dispersion liquid of 
the silica system particle (P-1) in which the 1st silica enveloping layer of 20 % of the weight of 
solid content concentration was formed were prepared. (Process (c)) 

The thickness of the 1st silica enveloping layer of this silica system particle (P-1), mean particle 
diameter, MOx / Si02 (mole ratio), and a refractive index are shown in a table 1. Here, mean 
particle diameter is measured by dynamic light scattering, and a refractive index is CARGILL as 
standard refraction liquid. It measured by the following approaches using SeriesA of make, and 
AA. 

[0034] The measuring method (1) multiple-oxide dispersion liquid of the refractive index of a 
particle are taken to an evaporator, and a dispersion medium is evaporated. 

(2) Dry this at 120 degrees C and consider as powder. 

(3) A refractive index trickles known standard refraction liquid on a 2 or 3-drop glass plate, and 
mixes the above-mentioned powder to this. 

(4) The above (3) is operated with various standard refraction liquid, and let the refractive index 
of standard refraction liquid when mixed liquor becomes transparence be the refractive index of 
a particle. 

[0035] The dispersion liquid of the manufacture silica system particle (P-1) of a base material 
with tapetum lucidum (A-1) were permuted by ultrafiltration membrane, and the water of through 
and a dispersion medium was permuted by ethanol. 47g of 1/1 (weight ratio) mixed solvents of 
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this ethanol sol (5 % of the weight of solid content concentration) 50g, 3g (HITAROIDO 1007, 
Hitachi Chemical Co., Ltd make) of acrylic resin and isopropanol, and n-butanol was fully mixed, 
and coating liquid was prepared. Applied this coating liquid to the PET film by the bar coating- 
machine method, it was made to dry for 1 minute at 80 degrees C, and the base material with 
tapetum lucidum (A-1) whose thickness of tapetum lucidum is 100nm was obtained. The 
reflection factor of a beam of light with the total light transmission of this base material with 
tapetum lucidum (A-1), a Hayes, and a wavelength of 550nm and the refractive index of a coat 
are shown in a table 2. Total light transmission and Hayes were measured by the hazemeter 
(Suga Test Instruments Co., Ltd. make), and the reflection factor was measured with the 
spectrophotometer (Jasco Corp., Ubest-55), respectively. Moreover, the refractive index of a 
coat was measured by the ellipsomter (the product made from ULVAC, EMS-1). In addition, the 
reflection factor of the beam of light 90.7% and whose Hayes total light transmission is 2.0% and 
the wavelength of 550nm of the non-applied PET film was 7.0%. 

[0036] Moreover, 1 1 parallel blemishes were attached to the front face of a base material with 
tapetum lucidum (A-1) at intervals of 1mm of every direction with the knife, 100 grids were 
made, the cellophane tape was pasted up on this, and subsequently, when a cellophane tape was 
exfoliated, adhesion was evaluated by classifying into the following three-stages the number of 
the grids which a coat does not exfoliate but remain. A result is shown in a table 2. 
Several 90 or more of a residual grid : Several 85-89 of O residual grid: Several 84 or less of O 
residual grid : ** [0037] A small amount of hydrochloric acid was added to manufacture ethyl 
silicate (Si02 28 % of the weight of concentration) 20g of a base material with tapetum lucidum 
(B-1), ethanol 45g, and the mixed solution of 5.33g of pure water, and the matrix containing the 
partial hydrolysate of ethyl silicate was acquired. To this matrix, ethanol sol (18 % of the weight 
of solid content concentration) 16.7g which carried out the solvent permutation of the dispersion 
liquid of a silica system particle (P-1) with ethanol was mixed, and coating liquid was prepared to 
it. After applying this coating liquid to the front face of a transparence glass plate by the spinner 
method on 500rpm and the conditions for 10 seconds, it heat-treated for 30 minutes at 160 
degrees C, and the base material with tapetum lucidum (B-1) whose thickness of tapetum 
lucidum is 200nm was obtained. The reflection factor of a beam of light with the total light 
transmission of this base material with tapetum lucidum (B-1), a Hayes, and a wavelength of 
550nm and the refractive index of a coat are shown in a table 3. In addition, the reflection factor 
of the beam of light 92.0% and whose Hayes total light transmission is 0.7% and the wavelength of 
550nm of the non-applied glass substrate was 4.0%. 
[0038] [Example 2] 

It is made to be the same as that of preparation of the silica system particle (P-1) of the 
preparation example 1 of a silica system particle (P-2). Process (a) After obtaining the nuclear 
particle dispersion liquid which passed and formed the 1st silica enveloping layer (process (b)), 
1,1 25g of pure water was added to 500g of nuclear particle dispersion liquid in which the 1st 
silica enveloping layer which washed by ultrafiltration membrane and became 13 % of the weight 
of solid content concentration was formed, and concentrated hydrochloric acid (35.5%) was 
dropped further, it was referred to as pH1.0, and dealuminization processing was performed. 
Subsequently, Si02 and aluminum 203 which removed a part of constituent of the nuclear 
particle which separated the aluminum salt which dissolved by ultrafiltration membrane, adding 
hydrochloric-acid water-solution 10L and pure-water 5L of pH3, and formed the 1st silica 
enveloping layer The dispersion liquid of a porosity particle were prepared (process (c)). After 
warming the 1 500g of the above-mentioned porosity particle dispersion liquid, and 500g [ of pure 
water ], and ethanol 1,750g and 626g [ of 28% aqueous ammonia ] mixed liquor at 35 degrees C, 
ethyl silicate (Si02 28 % of the weight) 104g was added, the front face of the porosity particle in 
which the 1st silica enveloping layer was formed was covered with the hydrolysis 
polycondensation object of ethyl silicate, and the 2nd silica enveloping layer was formed. 
Subsequently, the dispersion liquid of the silica system particle (P-2) of 20 % of the weight of 
solid content concentration which permuted the solvent by ethanol using ultrafiltration 
membrane were prepared. When this particle (P-2) was observed with the scanning electron 
microscope (SEM), many particles were observed like drawin g 1 (d). 
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[0039] A base material with tapetum lucidum (A-2) and (B-2) were obtained instead of the 
dispersion liquid of the silica system particle (P-1) of a base material with tapetum lucidum (A- 
2), and the manufacture example 1 of (B-2) like the base material with tapetum lucidum of an 
example 1 (A-1), and manufacture of (B-1) except having used the dispersion liquid of a silica 
system particle (P-2). 
[0040] [Example 3] 

The front face of the porosity particle in which the 1st silica enveloping layer was formed was 
covered with the hydrolysis polycondensation object of ethyl silicate like preparation of the silica 
system particle (P-2) of the preparation example 2 of a silica system particle (P-3), and the 2nd 
silica enveloping layer was formed. Subsequently, after condensing to 5 % of the weight of solid 
content concentration by the evaporator, aqueous ammonia of 1 5 % of the weight of 
concentration was added, and it was referred to as pH10, and with the autoclave, it heat-treated 
for 2 hours and 180 degrees C of dispersion liquid of the silica system particle (P-3) of 20 % of 
the weight of solid content concentration which permuted the solvent by ethanol using 
ultrafiltration membrane were prepared. When this particle (P-3) was observed with the scanning 
electron microscope (SEM), many particles were observed like drawin g 1 (d). 
A base material with tapetum lucidum (A-3) and (B-3) were obtained instead of the dispersion 
liquid of the silica system particle (P-1) of a base material with tapetum lucidum (A-3), and the 
manufacture example 1 of (B-3) like the base material with tapetum lucidum of an example 1 (A- 
1), and manufacture of (B-1) except having used the dispersion liquid of a silica system particle 
(P-3). 

[0041] [Example 4] 

The dispersion liquid of the silica system particle (P-3) obtained in the preparation example 3 of 
a silica system particle (P-4) were dried, subsequently it heat-treated at 850 degrees C for 2 
hours, and the silica system particle (P-4) was prepared. When this particle (P-4) was observed 
with the scanning electron microscope (SEM), many particles were observed like drawing 1 (d). 
Make ethanol distribute a base material with tapetum lucidum (A-4), and the manufacture silica 
system particle (P-4) of (B-4), and it considers as the dispersion liquid of the silica system 
particle (P-4) of 20 % of the weight of solid content concentration. A base material with tapetum 
lucidum (A-4) and (B-4) were obtained like the base material with tapetum lucidum of an 
example 1 (A-1), and manufacture of (B-1) except having used this instead of the dispersion 
liquid of the silica system particle (P-1) of an example 1. 
[0042] [Example 5] 

process (a) of the preparation example 1 of a silica system particle (P-5) setting — Si02 ****** 
— 0.98% of the weight of a specific silicate water solution, and aluminum 203 ****** — the 
dispersion liquid of the silica system particle (P-5) of 20 % of the weight of solid content 
concentration in which the 1st silica enveloping layer and the 2nd silica enveloping layer were 
formed were prepared like the example 2 except having used 1 .02% of the weight of the sodium- 
aluminate water solution. 

A base material with tapetum lucidum (A-5) and (B-5) were obtained instead of the dispersion 
liquid of the silica system particle (P-1) of a base material with tapetum lucidum (A-5), and the 
manufacture example 1 of (B-5) like the base material with tapetum lucidum of an example 1 (A- 
1), and manufacture of (B-1) except having used the dispersion liquid of a silica system particle 
(P-5). 

[0043] [Example 6] 

After covering with the hydrolysis polycondensation object of ethyl silicate the front face of the 
porosity particle in which the 1st silica enveloping layer was formed, like the preparation example 
5 of a silica system particle (P-6) and forming the 2nd silica enveloping layer, Condense to 5 % of 
the weight of solid content concentration by the evaporator, add aqueous ammonia of 15 % of the 
weight of concentration, and it is referred to as pH10. With the autoclave, it heat-treated for 2 
hours and 180 degrees C of dispersion liquid of the silica system particle (P-6) of 20 % of the 
weight of solid content concentration which permuted the solvent by ethanol using ultrafiltration 
membrane were prepared. 

A base material with tapetum lucidum (A-6) and (B-6) were obtained instead of the dispersion 
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liquid of the silica system particle (P-1) of a base material with tapetum lucidum (A-6), and the 
manufacture example 1 of (B-6) like the base material with tapetum lucidum of an example 1 (A- 
1), and manufacture of (B-1) except having used the dispersion liquid of a silica system particle 
(P-6). 

[0044] [Example 7] 

The dispersion liquid of the silica system particle (P-6) obtained in the preparation example 6 of 
a silica system particle (P-7) were dried, subsequently it heat-treated at 800 degrees C for 2 
hours, and the silica system particle (P-7) was prepared. 

Make ethanol distribute a base material with tapetum lucidum (A-7), and the manufacture silica 
system particle (P-7) of (B-7), and it considers as the dispersion liquid of the silica system 
particle (P-7) of 20 % of the weight of solid content concentration. A base material with tapetum 
lucidum (A-7) and (B-7) were obtained like the base material with tapetum lucidum of an 
example 1 (A-1), and manufacture of (B-1) except having used this instead of the dispersion 
liquid of the silica system particle (P-1) of an example 1. 
[0045] [Example 8] 

process (a) of the preparation example 1 of a silica system particle (P-8) setting — Si02 ****** 
— 0.76% of the weight of a specific silicate water solution, and aluminum 203 ****** — the 
dispersion liquid of the silica system particle (P-8) of 20 % of the weight of solid content 
concentration in which the 1st silica enveloping layer and the 2nd silica enveloping layer were 
formed were prepared like the example 2 except having used 1.25% of the weight of the sodium- 
aluminate water solution. When this particle (P-8) was observed with the scanning electron 
microscope (SEM), many particles were observed like dra w ing 1 (c). 

A base material with tapetum lucidum (A-8) and (B-8) were obtained instead of the dispersion 
liquid of the silica system particle (P-1) of a base material with tapetum lucidum (A-8), and the 
manufacture example 1 of (B-8) like the base material with tapetum lucidum of an example 1 (A- 
1), and manufacture of (B-1) except having used the dispersion liquid of a silica system particle 
(P-8). 

[0046] [Example 9] 

The preparation mean particle diameter of 5nm of a silica system particle (P-9), and Si02 Pure 
water [ of 20 % of the weight of concentration / silica sol 1 0Og and 1 900g of pure water ] mixture 
was warmed at 80 degrees C. pH of this reaction mother liquor — 10.5 — it is — this mother 
liquor — Si02 ****** — 9000g of 0.96% of the weight of specific silicate water solutions, and 
Sn02 ****** — 9000g of 1.04% of the weight of potassium stannate water solutions was added 
simultaneously. In the meantime, the temperature of reaction mixture was held at 80 degrees C. 
pH of reaction mixture rose to 12.5 immediately after addition, and hardly changed after that. 
Reaction mixture is cooled to a room temperature after addition termination, it washes by 
ultrafiltration membrane, and they are Si02 of 20 % of the weight of solid content concentration, 
and Sn02. Nuclear particle dispersion liquid were prepared. Subsequently, like the example 1, 
after forming the 1st silica enveloping layer, the dispersion liquid of a silica system particle (P-9) 
were prepared by performing deSn processing and forming the 2nd silica enveloping layer like an 
example 2. When this particle (P-9) was observed with the scanning electron microscope (SEM), 
many particles were observed like drawin g 1 (d). 

A base material with tapetum lucidum (A~9) and (B-9) were obtained instead of the dispersion 
liquid of the silica system particle (P-1) of a base material with tapetum lucidum (A-9), and the 
manufacture example 1 of (B-9) like the base material with tapetum lucidum of an example 1 (A- 
1), and manufacture of (B-1) except having used the dispersion liquid of a silica system particle 
(P-9). 

[0047] [The example 1 of a comparison] 

process (a) of the preparation example 1 of a silica system particle (P-10) setting — Si02 
****** — 1.5% of the weight of a specific silicate water solution, and aluminum 203 ****** — 
except for having used 0.5% of the weight of the sodium-aluminate water solution — an example 
3 — the same — carrying out — hydrothermal processing — carrying out — silica system 
particle (P-10) of 20 % of the weight of solid content concentration Dispersion liquid were 
prepared. 
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Base material with tapetum lucidum (B-10) (A-10) (B-10), Instead of the dispersion liquid of the 
silica system particle (P-1) of the manufacture example 1, it is a silica system particle (P-10). It 
is a base material with tapetum lucidum (A-10) like the base material with tapetum lucidum of an 
example 1 (A-1), and manufacture of (B-1) except having used dispersion liquid, It obtained. 
[0048] [The example 2 of a comparison] 

The preparation mean particle diameter of 5nm of a silica system particle (P-1 1), and Si02 Silica 
sol 10g and 190g of pure water of 20 % of the weight of concentration were mixed, the reaction 
mother liquor was prepared, and it warmed at 95 degrees C. pH of this reaction mother liquor — 
1 0.5 — it is — this mother liquor — Si02 ****** — 24,900g of 1 .5% of the weight of specific 
silicate water solutions, and aluminum 203 ****** — 36,800g of 0.5% of the weight of sodium- 
aluminate water solutions was added simultaneously. In the meantime, the temperature of 
reaction mixture was held at 95 degrees C. pH of reaction mixture rose to 12.5 immediately after 
addition of a specific silicate and a sodium aluminate, and hardly changed after that. Reaction 
mixture is cooled to a room temperature after addition termination, it washes by ultrafiltration 
membrane, and they are Si02 and aluminum 203 of 20 % of the weight of solid content 
concentration. Nuclear particle dispersion liquid were prepared. Subsequently, having extracted 
500g of these nuclear particle dispersion liquid, having added 1,700g of pure water, having 
warmed at 98 degrees C, and holding this temperature, 3,000g (Si02 3.5 % of the weight of 
concentration) of silicic acid liquid obtained by carrying out dealkalization of the specific silicate 
water solution with cation exchange resin was added, and the 1st silica enveloping layer was 
formed in the nuclear particle front face. After having added 1,1 25g of pure water to 500g of 
nuclear particle dispersion liquid, having dropped concentrated hydrochloric acid (35.5%) further, 
after washing the obtained nuclear particle dispersion liquid by ultrafiltration membrane and 
adjusting them to 13 % of the weight of solid content concentration, being referred to as pH1.0 
and performing dealuminization processing, the aluminum salt which dissolved by ultrafiltration 
membrane was separated adding hydrochloric-acid water-solution 10L and pure-water 5L of 
pH3, and the porosity particle dispersion liquid in which the 1st silica enveloping layer was 
formed were prepared. After warming 1 500g of porosity particle dispersion liquid in which the 
above-mentioned 1st silica enveloping layer was formed, and 500g [ of pure water ], and ethanol 
1,750g and 626g [ of 28% aqueous ammonia ] mixed liquor, at 35 degrees C. ethyl silicate (Si02 
28 % of the weight) 104g was added, and the 2nd silica enveloping layer was formed in the front 
face of the porosity particle in which the 1st silica enveloping layer was formed, by the hydrolysis 
polycondensation object of ethyl silicate. Subsequently, after condensing to 5 % of the weight of 
solid content concentration by the evaporator, aqueous ammonia of 15 % of the weight of 
concentration was added, and it was referred to as pH10, and with the autoclave, it heat-treated 
for 2 hours and 180 degrees C of dispersion liquid of the silica system particle (P-1 1) of 20 % of 
the weight of solid content concentration which permuted the solvent by ethanol using 
ultrafiltration membrane were prepared. 

Base material with tapetum lucidum (B-1 1) (A-1 1) (B-1 1), Instead of the dispersion liquid of the 
silica system particle (P-1) of the manufacture example 1, it is a silica system particle (P-1 1). It 
is a base material with tapetum lucidum (A-11) like the base material with tapetum lucidum of an 
example 1 (A-1), and manufacture of (B-1) except having used dispersion liquid, It obtained. 
[0049] [The example 3 of a comparison] 

The preparation mean particle diameter of 5nm of a silica system particle (P-12), and Si02 Silica 
sol 100g and 1900g of pure water of 20 % of the weight of concentration were mixed, the reaction 
mother liquor was prepared, and it warmed at 95 degrees C. pH of this reaction mother liquor — 
10.5 — it is — this mother liquor — Si02 ****** — 9,000g of 0.69% of the weight of specific 
silicate water solutions, and aluminum 203 ****** -- 9,000g of 1.92% of the weight of sodium- 
aluminate water solutions was added simultaneously. In the meantime, the temperature of 
reaction mixture was held at 95 degrees C. pH of reaction mixture rose to 12.5 immediately after 
addition of a specific silicate and a sodium aluminate, and hardly changed after that. Reaction 
mixture was cooled to the room temperature after addition termination, it washed by 
ultrafiltration membrane, and Si02 and aluminum2 03 nuclear-particle dispersion liquid of 20 % of 
the weight of solid content concentration were prepared. When these nuclear particle dispersion 
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liquid were observed with the scanning electron microscope (SEM), the cylindrical particle of an 
alumina system other than the spherical particle of a silica system was intermingled, and many 
particles were condensed mutually. For this reason, the process after formation of the 1 st silica 
enveloping layer was not carried out. 
[0050] 
[A table 1] 

Nucleus Grain Child Silica enveloping layer Coat Si Li Mosquito System ** Grain Child sign Class 
Mole ratio The 1st layer The 2nd layer Mole ratio Average Refractive index 0 [ MOX thickness 
thickness thickness ] 0 [ MOX particle diameter ] /Si02 (nm) (nm) (nm) /Si02 (nm) P-1 
aluminum/Si 0.35 2 - 2 0.0021 30 1.31 P-2 aluminum/Si 0.35 2 8 10 0.0019 46 1.31P-3 
aluminum/Si 0.35 2 8 10 0.0019 46 1.32P-4 aluminum/Si0.35 2 8 10 0.0019 46 1.28P-5 
aluminum/Si0.50 35 80.0017 47 1.28P-6 aluminum/Si 0.50 3 5 80.0017 47 1.30P-7 aluminum/Si 
0.50 3 5 8 0.0017 47 1.25P-8 aluminum/Si 0.75 4 5 9 0.0012 53 1.25P-9 Sn/Si 0.35 2 8 10 0.0023 

44 1.32 P-10 aluminum/Si 0.171 1 2 30.0079630 1.40P-11 aluminum/Si 0.288 3 

7 100.0022 96 1.33P-12 aluminum/Si 1.20 [0051] 

[A table 2] 
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[A table 3] 
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[0053] 

[Effect of the Invention] According to this invention, the silica system particle of a low refractive 
index can be obtained dramatically. Moreover, the base material with a coat of this invention is a 
low refractive index, and is excellent in adhesion with resin etc., reinforcement acid-resisting 
ability, etc. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web^cgi_ejje 



06/06/13 



. JP.2001 -23361 1,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the silica system particle of this invention. 
[Description of Notations] 

1 0 Coat 

1 1 1st Silica Enveloping Layer 

12 2nd Silica Enveloping Layer 
20 Cavity 

22 Precursor Matter 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

(a) (b) 
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(c) (d) 




[Translation done.] 
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mm-t^^v^mnt lx&. iyv^coT^v^mm. 

*®iT)u*v Lxfttztihimmmizft 
tu\ m^<nttmktf*m&. &tzi&mmmztt 

ttf&xhho mmzm^&m^itzte^ ftsmwzmz 
mzmfcsmwL. m^zT)v*v*mtxmmzm 
n^m^zitm^^h. i^v^mAttx. m 

^m^^mmit^t lxi±. -®^R n s i 



(OR' ) 4 -n CfiU R. R' : T)V*)Vm. TV- 

jum. trxn^ T?V)i^<om\jmm. n = o. 

1. 2±fzte3l xmZlx&TJUa^isisyyzm^^ 

h*isi/yy. f h7Xf 

[0017] g$Sin£i££ tTtis clft^THo^ri^ 

#lfc?g«jn;t. T>ua*^i/yy£to*#MLX£j&L 

tzmm^m^tm^^m^zikm^^th. znt 
r/un^^^^y. T)vzt-)\,^ m&zmmztt®. 

WiWzm\\LXt>£^. TJlsXVfmtLXte. TV^ 
xr. T;u#y&«o*8flS*k T^ySSrfflv^dh 

i^^:hm§o T)va*i,i,jytm 
ammi mm Lxmmxmzft «>toc* h . 

^izmtxisvtmwcommkizmzffimL 
xwmmth z. t h t# . ine Lfcaett^tfowRfrcffl 

fc^*. Sly'J^Sil^WMtt^Mf 
[0018] ( c ) ^Pcr)»^ 

mffiimmiz£*)mzLtzmL?frt>. mm?* 
m&*nmn^mm±w®mii<zi: ot 

■Mfc*fc**L-C0. l-5 0ii«, 5-2 

51l^(»:|>6:J:*«jf4U\ 0. 

8!T«* 1 ^ y x y *co»»*«jB* ^ 

Lfc^«t»*T# ^^tcW LT. i^y *^)»jBJK3&*fi^ 

tat. zco&m* j] tmcDTtrnttzmtt txm^^ti 

[0019] ±IS7tSc7)^(i N £y y #*8H& 

^COMO X /S i 0 2 fr\ 0. 0 00 1 — 0. 2. ^ 
0. 000 1-0. lk3ar**-crfaikaW*L 
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wry*-*?/** *>w<o~&i:m£LtzmzmmF 

iz Lxnt>titzftfrffoWz#wi Ltz is u xim®.^ 
a, ftm*&iin%mii'V xmizivmsLzti, ^gg 

W4»«fc £Tf/£ fcJ4ftffeft«**S<ifc fc fc 
TO{KB*r*fc*>K f#»ifJfflutM$ii^ 

[0020] 2-i. Mktfm&vimMfr L>tc&wm. 
mm&Hffimnwmijmn ( c > xntzmix . je 

i£8£sa£-r & «r a*-cs & . *xmiz&vz>m§ttt& 

* ( 1 ) fc*^«KHMt^»i: LT14. ( b ) X^T' 
*Lfc*<^«ft^fcratfc«0S:«v^ii:#-rS 

-ft^ ( 1 ) fcrfcwc. n = O^Igf{^»$' 
ffl^&*^J4*^44fflV^4ifc36«rS436«. n=l- 
3^«^Yb^SrfflV^«^ii1ulBXS ( a ) X ffl 

v * i) ^r«^*^% cogp^aD*^w% fc |p| t i> co * m n 

0<aJ5$£ft»Wk:i--5 0 nmfc-r^xlfc^fgfc^: 

rnicom^h^itmmzx &mmtw®mz*t:& . 
[0021] m2isv#wmmcDmmzn= 1- 

£ fc #T§< * . «r cotztb . y7^7r'jy^]f 

^*«JJQte^fc*6£fcfc*v*. 

smi ct o (Hawf m t ^ 4 fc fc t jwat^oiMRtt 
#i<. »fltfco«ftttc!oisv^u*»t^^aj:«[S' 

fcLTii. 3,3, 3-Mi7Wnrnt;Phy^h 
^S^y. 3, 3-b'j7Wnrne 

/Py>h^yy7^ f* 7 W of i^/W 

o^i/^y. / \7^f^7;i/^nfy^b 'J^ b^r 
7>\ hy7;^oro^h>J^ h^i/S/^V. hU 



C-ffcl D fc LTrt** ( 2 ) T*SfL4fl:^IWE*W 

[0022] 
[-ffcl ] 

R 3 R 8 

I I 
R 1 O-Si - (X) -Si -OR* • • • (2) 

I I 
R 4 R B 

3 -R 6 teSt^ClSI— T'ftoTtS^roT^Tt 

(4. - (Ca Hb Fc ) -fciSU a J42J3l±OfflftT 
fc&ggL b fcc \±Q\;X±.<nmfrCfo&W$Lb~th. ) 
[0023]«ill (CH 3 0) 3 SiC 2 H 4 C 6 
F 12 C 2 H 4 Si (CH 3 0) 3 Xm$tl&*h*>>>> 

y yojj nt¥& < 2 ) xmzn&it&mco i or* 
*9ffif&zti&&t:m^x^mz2. fcisi«^+s«* 

[0 0 24 ] 2-2. »fcgtt^®iE $ tlfct8ta^»»« 

H(riS2-i. Ti#^tt^aa^^^s^*s^-r 

S : HMiSRSrf#*ifc3&ST-S4. BP*>. »2^y**II 

meamn Lx^tL<i±pus-i3 coemizsm 

L. JlgfeSftS-r^. ^Ofc#OJ5a|^^aS{i:^;5 0 — 
3 5 0°CCOIEH. 1 0 0-3 0 0*C<7)ffiffl#i? & L 

«4iB*S*S^fc*«-CS. ^U^^fflffiSE^coasWt^fL 

^#^lt. *>*v^«aoiLTjaa't&irfc*«TSs. 
st*^s infiexg ( c ) fcPi^LT. 

[0025] 2-3. »Hftfc: J: 0 gM&ggW Lfc«tt^ 
H?iB2-l. Ti§fc»*mi*3BL 4fctt2-2. T1# 

0 0-1 200'C ( U ^MWSco 1/3 ~WWa*8t CO 
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mm Lttgrnva*- u tzkmn? z t s . 
w*#Bffl§&&4 o <yc&mx\±. mwmcotffiiz^ 
izmm-f&ztwx'Z-f. -ttmjmwjgw 1200 

o 

[0026] 4. tBBftgW 

PET S TACfW7Xf7^x-h, 7*7X^-/9 

iwfflv h y y ? x k <z>»^»rea o . j o 

*»»«E**a^5 *i* £ k t> $> £ . b y v 

y®m. wtv-tumti* x**mm8. ^svis} 
lis ^ix^tSBi^s^. $££t4£*i£iBBB^*fi-& 

[00 28] 7b>Jym LTafWfflIi£JHv^4* 



Pf^I^AI>-h^ : S:V^J:'3tcmnB2-2. *Jttt2- 

[0029] ?h y 7^1: Lxao*4Mwtt^r« 
fci4r;P*y*jDi&ii:^J:0. T/Pn^^^^yco 

^ri4> Bute 2 . * tzi± 2-1. v^tz is y xmmfr 

(42-3. T^tlis 'J *iR«tt^*»« ( tfzlii^V 

[0030] ^fta+^o^ y ^^ms^k 7hy 7 n 

9 — 9/l<a«ffl##4U*. SJtfct**9/l^j68i* 
tSK^gfiJSWJ£LTIIfflttCcXft^-*. 1/9 9 

b»J 7^X«$(:J:oTt)S5:§^ 1. 20- 

i. 42tt$mmmt%h. *5KH^^y*»« 

S^S*0®Jff^(4. 1. 2 0—1. 38tr*ofc. <r 

®mf<n&mmmj&M&tf&i,z±t o . wmswaMtLfc 

#«#$*l£^T'$>&. ifc. *%^2-2. ifc 
(42-3. Vft^tzzs 'J ^aMWtt^-Ttt. *HBb6«»fl: 

F*0tc A & i h #3:V ^ ^>T'$> S o 
[0 03 1 ] JJELfc««tft««fc:*$v^T. S 
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6 o i^T*wrtna**^s/ y ^oa^sr*** » 

[0032] 

[0033] tmtmi) 

ssv*mm& (F-l)g>BMB 

f%ig5nm s Si0 2 igjg2 01t%(^y'J # 

1 0 0g<hJiB*l 900gOi^80 4 C(:Ml 
fc„ £<ORJ56#»<OpH«l 0. RlfirffltCS 
i0 2 fcLTl. 171i%t^Kth»JW*»»9 
OOOgtA^Oa £ LT 0 . 8 3fifi%^OT^^y 

com. &!mni&mzso*cizm$Lfc. kjess^ph 

ifliffr^UTffl»»»flE2 0«S%C7)S i 0 2 ■ A 1 

2 0 3 ««^4Mtt««riWUfc. (18(a) ) 
^cO^a^ltSSSOOgCffiTKl, 7 0 0gSrjD^T 

(S iO z «J£3. 53*;%) 3, 000 g£ 
(IS(b) ) 

owe. Ra^riaiH-ca»uriijBiM«jKi 3mm%\,z 
* o fc» i ^ «j * ttiM t fca«^«MW« 5 o 

OgCtfeKl, 125g£jD;t, S£fc:«HS«(3 5. 
5%) StSSTLTpHI. Ohl, BKTrt'S-^ASQSI 
Srfrofc. itovc\ pH3^«BWc»«1 0Li:|«*5 

(ISfc) ) 

¥-m±'&. MO, /s i0 2 (q&;Ht) . fcilflfflSr* 



SI5eU Btfr*tt«¥HSr*fc LTCARGILL »0Series 

[0034 ] m^nmmmcoMttm 

(2) 1 2oxrc«s»u ^*^-r^o 

( 4 ) ±e ( 3 ) comftzm^nmmmmmx^K a 

[0 03 5] gggMMflgS (A-l)<OlBi 

z/vxim®.? (p-ucoftm&zmiiFi&mizwL. * 

(H^l8S5fia%) 50gh. T*y/MMB(t* 
n>f H 1 0 0 7 . B^bS (MO K) 3 g*5 ilM V7° 

m7 gtttttt,z&&Lxmttmm$iLtz. z<m 

Mi P E T7 ^ 8 0 

°cx\ 1 #EBe»S"£-t . mwmmcommrf ioonm 

(A-l)^3feH383i^. »S5 5 0 rimco^ 

55) £J:0**ffljei.*:. tWH^JiJrfWi. xy 

TV-X-*- (ULVACftgSL EMS- 1 ) t^iOffll 
**9 0. 7%. ^Xifi2. 0%. $!5 5 0nm^ 

[0036] tti. mvmmttmm (a-d^^b^^^ 

1 mmOraPST* 1 1 ^OTfTitftWt 10 0 

cvt\ *u7T>T-7ZMmLtzb%i,z&mwmm& 

»#fHB^R8 5-8 9ffl: O 

[0037] gggMMflSH: (B-l)gHHI 
X^^'J^r-b (S i0 2 ?SJ^2 8«S%) 2 0g. 

x^y-;U4 5gioitX^K5. 3 3gcoa^JS^ 
W&Lti^?S->l'Y)U (IS^iftSi 8S*%) 1 

HJ^7X«C0*ffltC 5 0 0 r p m . 1 Og^SiftWe 
^-StCck OffiffiL^a. 1 6 0X7C3 04M3 S Jpg?«a 

mLxmwmmcommtf2 oon mcosHBSKf+sa 
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MX. &JI5 5 0nmCO5mcORS*?p:fcJ:tfl5fclBi 

^M®S$A>'9 2 . 0%. MX^O. 7%. jfcf|5 
5 0 n m<?>%Mcr>m$ft^tf4 . 0 %T'£> -3 tz . 
[0 0 38] C%M0!I2) 
^ U ^ gMSff ( P-2) C0MS3 

UMlWlO^'J^aMWK?- (P-l)tfMWii:HaMcLT. 

ig(a) £&t. miisv*jtmm£&i&itzim : f-'ft 

mmZWz (XS(b) ) f£, RJW'iUI-CiJfefrLTfflB 
#3UK 1 3iI%C5:o^ 1 i" 'J *tll?rM L£ 
J£ftH^fi?BE 5 0 0 g 1 , 1 2 5 g SrJo* . 
CSMSKOS. 5%) £»TLTpH 1 . OfcL.BB 
T/US-^AjyigSrfr-o*:. <JCWC % p H 3 comiSTkif 
?Kl 0 Lfc*E*5 LfcflD£*#fc«^jill*C**Lfc 
T/P S -^Aig Zttm L . ]R 1 \y 'J L* 
^^c0ltt&&8-<0-gB£|Sfc*L;tS iOj • A 1 2 O 
a fUllltt^co^lKSSriWUJt (iSfc)). JJB* 
JLKtfiffJHftai 500 gfc. *€*5 0 0g. x?y- 
;H , 7 50giJiy2 8%7V ; E- T*626gi:co 
3 5*C(c3itza LfcfS. xf-;!^ y h ( s i 
0 2 2SW&%) 1 04g£3sSnU S1^'J*SS1 
LJt^TLWEtf-cO^tBBSrxf-A^ y ^r- hcoflD* 

&vt\ wtfF&fgkim^xwmzx.-? s-mzwml 
tzwmmx. 2 o m&xni' y xjhw®. 1 ? ( p-2) co^-sc 

«*W»Lfc. £ «f ( P-2) &££3!«?l!ttM 

(sEM)TWRL.fctu^>. ^ < coata^Fttia i 

(d) <0J:3fcfHSSii>i. 
[0039] ISaSMttgH ( A-2) . ( B-2) cOigjg 
Xlfcffl 1 CDis 'J # iftWGfrp ( P-D cO#8fc?gcoft:b 0 JC . 

-> y * awastF ( p-2) co^wlWl im^tz vmimmm 1 
nwmsmms (a-d. (B-ixosBstRi«tUT. 

aBSMttStt ( A-2) . ( B-2) * «fc . 
[0 0 4 0] C9Stft043 3 

msm 2o-/'j* ^s&a^- < p-2) cops t isisi= l t . 
y *■ - h cojn**»«a^!Brc«a Lxm2~>v#wt 

5Sfi%£T-ffi*SL*:ft. igJgl 5«fi%cor>*-T 
*SrJn^.TpH 1 Oi: L. ^-h^-^T'l 8 Ot, 

2*fflfl«»BPiL. RB^riSKJ-ffl^T^^x^y- 

mrf-mm (send t«!S?l*: ^<<^a$4^ 

(d) <0J:3t:WSIS*ut. 
^BJMBitf;fett ( A-3) , ( B-3) cQjggig 

HSfeW i co is y # Aflttt? ( P-l) co#ii?gcott;b 0 lc . 

i/y^mtsff (p-3)^ft?g^fflv^iiiWiiiJi0ij i 



«»awKffliift*» ( a-d . ( B-i) nwmt m&nz lt . 
aiiftitt ( a-3) . ( b-3) * ntz . 

[0041 ] C99tffll4D 

unaware (p-4) const 

HHWIBTWfc^'J^aWtt^ (P-3)cO#lSt?g£ig*g 

l. ^^T-8sox:r2^iajig»*!!«iLTyy^ms 

T ( P-4) £ P$3 Ltz . CI <0«i^ ( P-4) &jt^K?SI 
ttft (SEM) TWKUfcfci*. £<*>«tm*Bl 

(d) coidCil&Sft*:. 
aSBMIftgW ( A-4) , ( B-4) <r>W& 
ssy^ftftttT (P-4)£x?y-;i4c#{&£#TIM^ 
ilS 2 0SS%cOvy j&JftWtfrF- (P-4)co#g*?Btfc L. 
■T 1 COS-- y Umffitt < P-l) co#S«8cofU> 

"3 KJBC ^CWttMM 1 09^WR#Str ( A-l) . 

(B-l)£OigJgfc|iI«tcLr. (A-4). 

(B-4) fcttfc. 

[0042] CSg«6«5D 

x y ^^ata?- ( p-5) cofgM 

5e5fe^JlcOX^(a) (CfcV»T. SiO z fc LT 0 . 9 8 
SS%C0SK^ b y >7 . Al, 0 3 fcLT 
1 . 0 2mm%cn>T)V 5 ^Ki- h y Sr^ffl 

l^wjsm 2 1 mmz lt . hi ^ y 

J:t^|!2^y**aHlt»JftL«:H»*MiK2 0SS% 
3ffiB»lBftaW ( A-5) , ( B-5) cQj^iS 

USSM i co v y xikWfrf- ( p-i ) co^-tsc?gcof^*) y t . 

^ y * awntt^F ( p-5) co^§fc?s * ffl v ^ jjwttsatw 1 

cO30B*M#S« (A-l). (B-l)coi8jgi:|Bl«tLT. 
SBHSJK#S« ( A-5) . ( B-5) £ »fc . 

[0043] tmmms'y 

v-y^^taa? (p-6)conag 

mm 5 1 mmiz lt. si^'j #mamz&f&. l?z% 

7L«S^coafflSrX^>-y ^r- hcojD*#«S8&llrf?!) 
TttSLTSI2vy*S!ayi2r»«Lfe». xy^l^- 

cor^-T*5rjD^.TpH 1 OfcL. 

T-18 0X;. 2mmMmmi. my^mm^m^xm 
m*Jt? j -MzwMLtz®immg.2 on&xoisv 

gqBWMftaiW ( A-6) . ( B-6) cpagjS 

mtm lnisv* teiiim? ( p-i > o-fttimcottfr y . 

^U«MRtt7 (P-6)o»IWStfflv^JJW«iatMl 
co^BJfe^f+3&H- (A-l). (B-DcoglJifciaiascLT. 

inBSRftX^ ( A-6) , ( B-6) * #Jt . 
[0044] 

^U^jRMta? (P-7)colBS 

mmmex'mz^u^mmL^ (p-6)co^-ticMSrias 

L . <XV vc 8 0 0 -CT- 2 Wf^Jn^Ma LT ^ 'J ^r^ffltK 
T (P-7)£PSLfc. 
jgBflfe^M^T ( A-7) . ( B-7) CQggjg 
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isVAmm? (P-7)£x? y-;W:*|j[S*tH»» 
SIJS2 0M«<O^U*3R«e^ (P-7)W#|fc?£i: U 

dn^mfe^j i <o is y ( p-i) ^stM^ft^ 

Otfflv^J^HiSatCTlcojKBSflKftSfl- (A-lh 

w-i)cr>gmtmmzL~c, mmimnm^ u-7), 

(B-7) 

[0 0 4 5] cmmm8') 
isvt Km®.? ( p-8) comm 

mmi 1 OIKa) KiJWC. Si0 2 tLTO. 7 6 

S«%<0I£gh)-h >j*7£.*mmt . A 1 2 o 3 t LT 

1. 2 5aS%<^T;l/S:xSr^hy^A*^£2;£<sgffl 

nisv *mm=f- ( p-8) cottftMzmm vtz. zcomt 
* {v-ibij&sm-fwmm ( semi -t-g&? t z 
% < offlb^m i (c) o.t^ts^$^fc. 

^a&lflSjB ( A-8) . ( B-8) QOWk 

mmm icoisv* mm? < p-d <r>ft%m.<m.*> o tc . 
v y /raMSMa-? ( p-8) cottf&mzm^wMizmMM i 
c7)jgBH»K#s« < a- i > , ( B-i) comm. t mmiz v x . 
mwtemnmt ( a-8) . < b-8) zwz . 

[0046] C 5116019) 
y'J^f JftaftT- ( P-9) 

T^&Snm. SiO, i§£2 0fi*%<D>-y tfVOP 
100gt*$*l 9 OOgcoS-^fcS Ovinia L 
fc. Cl<7)KJE«?a<7)pH(41 0. 5T"£>y, P^KtCS 
i0 2 fcLTO. 9 6«M%<^I^hy^A7k}§-}g9 
000g£SnO 2 kUTl. 0 4mA%cr>$m# V*7 

f8<9ia*£8 0^Cfc:«£fLrt:. RiBJBEOpHiimiraiS 
f£. 12. 5lC±#U *<9f*. ^fc^ftb&^ojt. 

SHlllttTft. Ri6»fcS»*TfcflIU BJ'WailTiffe 
#LTl»^-?8j£2 0aS%<7)SiO 2 -Sn0 2 &fi 

m 2 k mmiz Lrm 2 is vxmamem&zfio zkiz 

i/Vtmwmr (P-9)<7ittffitteVmi,tc. Zco 
ffi®.? (P-9) *1&&V?WSM ( S E M ) TRIE Lfc 

kzb. *<ownmiHi (<n cozuzm&zix 

( A-9) > ( B-9) coMjt 

sinn 1 *> y * mm* < p-d tftfMJJciaoffcb 0 t , 

U ( P-9) 0#§fc?8t£JBV ^JjUI-liSOtOT 1 

omwrnmnrnt (a-d. (B-i)osBitisi«t=LT. 

MiMil! ( A-9) . ( B-9) . 
[0047] CJt«MlD 

k 'J # aaaa^ ( p-io ) otais 

HSfeMl<OHI(a) IZ&^X. SiO, fcLTl. 5fi 
»%^iiK-^-hU^A*^^t „ Alj 0 3 fcLTO. 



m±mmm 3 1 mmz Lximumzft^ \ wmmg. 

2 0SS%<^>y#^8f&7 (P-10) coftftWiZmWlL 

mm 1 <r> =^ y ^ mm®? ( p-i ) ^m&^>ith 0 . 

^ (p-io) nmmim^t&Mi&mm 
1 wsHBsis#»vf ( A-D . ( b-i) cr>wm k mmz l 
x. mmammt (a-io . (b-io) zmc. 

[0048] Cit«^J2D 

is u ^ jMBa? ( p-11 ) <r>mm 

f%gg5nra, S i 0 2 j§g2 OMJfitfJv'U^Wk 

1 0 g kWk 1 9 0 g k Zm-&LX&J£&mZffl8iL. 
9 5-CtjDiat^o d«0»E-e?Sc7)pH(il 0. 5T* 
*) . S i 0 2 t LT 1 . 5S»%c0i^i!^ h y 
>>A^?g2 4, 900gt. Al 2 0 3 tUO. 5 

Mfi%cor;i/ $ >mt v y a^ss 3 6, soogi 

h y ^ AcoaSjDllf^. 12.5 C±# L . -?-«o 

a, ftsk'$nkL%fr'?tz. mmrm. Rmmzm&t 
x-<%WL. mirmzxim lxmb#wu£ 2 0 sm.% 

cos i 0 2 • A 1 2 0 3 ^^MJCflgSrPSL/v:. ft<^ 
T\ iO«S^tiffl[5 0 0g*«KL. 7 0 

0s^iatX9 8X:l,zi\siSLL. z<nmB&:VmL*& 

*yLT»feiifcaM«(S10 2 iUS3. 5«fi%) 
3, OOOgSr^&DLT^^S^l y'J^MSI 

tfcfg 5 0 0 g 1 , 1 2 5g$-jn^., tzhizmmz 

(35. 5 % ) SriSTF L-T p H 1 . OtL. ffifcT;P$- 
^J+ymZ'tr-itzco-h . pH3 £0^7KjSSE 1 0 L fctt 
* 5 L £ JP i R»l^§lirc»ff L, /: T ;P S ^ A 

IWKtWHLfc. iSEaH^y^tWWISJBdcLfc^JL 
SS^^tSlJRl 500 gi. ^J«5 0 0g, x^y-;u 
1, 7 50gfcJ;l/2 8%Ty ; e-T7K6 2 6gtcO?l 
^SKS: 3 5 "C^jDiS L-^f*. x^-;P^ 'J -y- h (SiO 

2 28sa%) 1 04 g£aamu mi ^y twsmt: 

m^Ltz^JlWA^^mtZ^/Uis >J ^r- h^jDTK^ 

&?®g-£& x-&2is>j$ mm zmwLLtz. <x^x\ x 
M'^-^-T-ii^a-jftg5s«%*rift«su3ta. ia 

« 1 5*fi%c0T >-*-T*S:iD^T pHlOtU * 

m&m^^xmmzzc? ;-MzwmLfi:mmttmm.2 o 
«a%«^ y xmm.^ ( p-u > co^t!c?R€- isss! t/c . 
^ggSMttga (A-ii) . (B-ii) comm. 

mam icois'j ( P-l) coftWM<r)K*> <o lz . 
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